Bone Marrow- and Adipose Tissue-Derived Mesenchymal Stem Cells: Characterization, Differentiation, and Applications in Cartilage Tissue Engineering.
Articular cartilage defects have very limited self-repair potential, and traditional bone marrow-stimulating therapy is not effective. Cartilage tissue engineering using bone marrow mesenchymal stem cells (BMSCs) and adipose tissue-derived mesenchymal stem cells (ADSCs) is considered an attractive treatment for cartilage lesions and osteoarthritis. However, studies proved that both BMSCs and ADSCs have their own advantages and shortcomings, including their sources, isolation methods, characterizations and differentiation potential. Understanding the properties and differences between ADSCs and BMSCs is important for clinical application in cartilage regeneration. This review provides an overview of BMSCs and ADSCs based on their characterization, isolation. Then, we summarized their differentiation potential in different experimental conditions. Finally, we discuss the applications of BMSCs and ADSCs in scaffold-free and scaffold-based cartilage tissue engineering. Based on different properties of BMSCs and ADSCs, and patient's physical condition, a more suitable therapeutic strategy can be selected.